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#lC#-r-5/J5^T'^-5C h ild notif y M-^"efe-5 r $:^m 1/ C h 1 
id no t i f y##©33l'fg$:^*&l^fe3ilS:3i^-r'&Ch i 1 d n o t i 
f y^imillS&i:, trffB^-^^fc##A^5^y - F^i9IM$tiS##T?^S P a r e n 
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t n o t i f y^t#T'«>Sz:i:S:^ffiLP a r e n t n o t i f y'fI-^G),1^ 
y^M^-t^ Parent notif y ^ffilUg&i:, lirfHC h i 1 d not 

i f y^mM^fj^^<ommz^viu^y-stmi^^mi^vi}^^mmp a r e n t 

notif y^li!,m^i)^^<^Mmz2:i)itj^y^mi^^W±-t^f^l(Di}^y-ii 

mnmizm-rmi^r^\^)vm^^mmm^itm^<Di^iDVizm^m^Mi-fmm-t 

>ft;^# 5: -5 X 5^ ^ 5:-^ r i: i: -r S j3^^#:&^c 

^m^^m^mmmzi5\-f^m^mmm':fu^^2^^mmi^r^mmm^x^^x 

m±^iy-(^izMi^x}^m^ti^r^ \=^;\y^mx:^^zt.^mi&.m\z^-tm^r^ 
\^jim^^mmm^itm^<Di^t>^)izm:&wm^iT^m-t^:^^y-:ft. mmm 
^mmmmmzmmmuT^ \^j\ym^(D^t>vizmmm-^'{tm^^mmts:^y' 
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[0 00 1] 

:S.lzmmhr. hU--^^mm'^mtj:i/Vr?VA:;^ m:k.it. IEEE s 
tandard for a High Performance Seria 
1 Bus-IEEE S t d 1 3 9 4 - 1 9 9 5*e^m'fb$tlTVNSS/y T;^ 

[0 0 0 2] 

mr. 1 3 9 4 ^mmvr=.ti^^mm^j-\^iif^s') m(Dmmm^'p^m^^ 

<Z)^i5<t;S:ff ^ 3 o<Z)yD-feX (Bus Reset:/D-feX. Tree ID 

yn-fex. Self iD-;^n-fex) i: 7 - K^T'3i#(Z)a#$:^f ^ ^n-fex ( 
N o r ma 1 :/n-feX) "efeS„ 
[0 0 0 3] 

^'/^•feX^C^3V^Ttt^tS[(3D^^M*^^S6$tlTV^-5„ Bus Re set 
•fe>^T?liR 0 : R e s e t StartilRlrReset Wait®2o® 
^/^^>^)^^igStlTV%-5„ Tree I D -fe^ liT 0 : T r e e ID 

start, Tl:Child Handshake, T2: Parent 
Handshake, T3:Root C o n t e n t i o n ® 4 o<Z)^^^:i()^^ 
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#5p 1 1 — 1761 6 8^ 
[0 0 0 4] 

[^aiCSelf I D ^'■D-feX-eiiSo©^/^^ (S 0 : S e 1 f ID st 
art, Sl:Self ID Grant, S2:Self ID Rece 
ive, S3: Send Speed Capabilities, S4:Se 
If ID Tran s m it) *>^^$tl. Normal :/n-feXTli6o® 
V^M (AO: Idle, Al:Request, A2:Grant, TX:Tr 
ansmit, RX: Receive, PH:PHY Response) f}^^ 

[0 0 0 5] 

^%m\%Z.<DA'D<D-:fn^7.(Do^i: r e e I D:;/'n-feXi:N o r ma 1 
[0 0 0 6] 

0 7{Ctt2o®y- K^T-J^^M^^r^^-r-ST r e e I D D -fe ® i&# 
*^^$4xTV>-5„ —-fscryj- F (N o d e 2) A^P arent notif 
-^$rm:^;-rsh, K (N o d e 1) liCh i 

Id n o t i f y#-^^m±i-<5o Ch i 1 d n o t i f y L 
Node2li Parent n o t i f y $:^?ih L, Idle-S"^® 

-5c KS/:ii-^7#)l!HlcJ: y, N o d e 1 N o d e 2 i:® 

a^B9#*^> No d e l3^)^^•eNo d e 2:^)^^^V^•5 j;e)tC^^$tl^o 
[0 0 0 7] 

HSlCttN o r ma 1 yD-feX®X-5^- h v'^>®||£ll*^^^tlT Va-5„ ^fe 
, lm^^C^3V^T^i, :*:^^(5!)m^lC^M^SP:0-l*#B&bT$>S PI 3 

94a Draft Standard for a High Perfor 
mance Serial Bus (Supplement), Draft2 
. 0 March 15, 1998 pp.114 #M) . 
[0 0 0 8] 

T'feSo -rJiit)-^, '^<J^ny.^-7:^^>mn^^fL^^^^W'^ J (rooti: 
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m^^-hnw. rooty- y^mt^Mmiz^m-r^^- h^^:i<- h iim-s 

0 JeAT> hvi/ ii^-r^o 

[0 0 0 9] 

t-^^-t I d 1 eM#^a^:^;bTv^s<. I d 1 e4;^ffiicfe-5 root >^ - ra^ 

1 iCgg^-rSo root K*^^4f- h^^^Reques f^-^^r^-BLfe^ 

^izit. ^m^^mA2izM^t^. ^r^. ±r<Dj-\^it^mAoiz\,\^mz 

^-^<Dmt&X:^^:iil^m-tB ata prefi x##$:^M-r -5 ilt^MS: 
:b^MRXlC^#U ^N'^r^yh (Packet) (D^mV^mHtjt^. 
[0 0 10] 

/- K©^/C^*^*^MA 1 IC^S^-^IC. SiK- h*^e>G r a n tM#S:^#L 
^-/K- h*^e)(3DR e q u e s t M-^j&^^UTtf ^tlTV^tlli, >/ - Kli 
^^M^r^^^AOlC^^b, ^jK- h>e>G r a n t^^^^-fgUiti^^tC, 
-h*^e)Reques t M# Sr^-© b^t-j-T V^tl^^, >^ - F«^^M$:^/t^A 2 tC 
^^•rSo ^r^. m^- h*^e>D a t a prefi x^^^r^^bfc^-^lCtt 
, ^jK- h*^^(Z)Re q u e s t##{i^^>t;i/$tlfch^il$tL, I^jK- h 

is^^cDA^^y h^^m-t^r^&)iz^m^v^mRxy\m^^'^^. ^<z)7- Ke# 

*V\°>?r»y h$:j3IM-r-S3fe«)lC^^MA 1 iCjg^^^tCld:, J^tK- hj5)^e)Grant 
M-^ $: S# b ^ ^/^^ 5: T X 'vjg^ $ -fr S „ 
[0011] 

J - K®^^^*^4^ffiA 2 iCfe-S^-^lC, ^jK- h*^ ^Request can 
c e lfg-^S:^MbJt^-^lCl±:f^^$:Jt^ffi,A O^M^^ii:, Data pref 

i xm^^^mi^t^m^izit^m^^MRx^m^^-^^o j - K«)t^M*^^M 

RXJC&sm^lC, ^5:^fiL/TV^e/^f- h*^e> I d 1 efS#S:^#f ^ 

^<^^^2:^^^A0^^5^S-&-5„ y- K©^^^M^4/^®TXIC^S#-^IC. A>!r^y 
h 5: JI^T b ^ IC ?: A 0 S it S o 

[0 0 12] 
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[0 0 13] 

l 3 9 4 ^cfcv^'r^i. y-K^imii4. 5 in*-^tt2^<z)^-;i/ K#^^y-f X 

h'^T^ (S T P : S h i e 1 d e d Twisted P a i r ) l/> 
Ui^^W^it:^^i^^ S Link (Data Strobe Link) ( 
IEEE1394-199 5 #M) $:^MLT:^^^y h U- ^ ^m^-t ^ :i ttl^X' 

[0014] 

v^€>„ ^^H^cfev^T^i, i*fcD^y-r:^ h^ris-e^^-TPAii^^TPBi:^^: 

[0 0 15] 

iC^LT^*;, No d e KBaCD^^TPA, T P B tt, N o d e 2 M-eii-etl^ 
tl^^TPB, TPAtCg^^^nSc ?FJ»^;^ffi-e»M>'-Ki:%I d 1 eM# ( 
TPA, TPB) = (Z, Z) S:m:^jL/TVNSo 
[0016] 

T a b 1 e 1 ttN o d e 1 (D£ii:^jR e q u e s t (Z, 0) tNode2 

(Dtati-t^i d 1 eM-^ (z. z) ijmmi^r^^^. ^—:fjv±<D^m (o, z 

) $:N o d e 2 li^Mf -5Z:^$:^LTV^S„ Node2li(0,Z) S:Req 
u e s t##i: LTlilf^L, Node 1 iCjz^fg^llSr^^Si^^blCG r a n t ^# 

[0 0 17] 

Table 2ttNo d e l<om:^^SRe q u e s t (Z, 0 ) i: 

Node 2®m:d-r-5G r a n t (Z, 0) >!r->^;i/_h 

(0, 0) ^N o d e 1 ^i^M■r-2>Zli:S:^bTV^So N o d e 1 ( 

0, 0) -^Gr antm^thxmmvx. mmmt>m^nr^:r. n^w^mi^x 
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h®$fc0tC^Jn-rSD a t a v e f i xm^^BiiJ^^. 
[0 0 18] 

Tables l±N o d e 1 (Z)ai:^jt"<5 D ata prefi x-fg-^ (0, 1 ) 
i:No d e 2<Dmi:}-t^Gr a n t (Z, 0) f)m^Lt:LU^. ^--ffVAi 
<Dm^. (1, 0) ^No d e 2liS>fg-r^r i:$:^L/TV^S„ N o d e 2 (1 
, 0) SrData p r e f i UT^^ G r a n t 

ihbTA^^^y h^#<Z>*/^Mlc;&S„ Table 4liN o d e 1 ©mstf-TSD a t 
a prefi (0, 1 ) i:N o d e 2.<D^i3'r^ I d 1 e (Z, Z 

) A^ffi^Lfe^l^, ^r->^;i/J:(Z)^^ffi (0, l) $:N o d e l ilS: 

[0019] 

No d e 1 lie#*^ai:db:tM#i:l^l5«^$:^M-r<5©T', 
L r t j; -5i&f^l±«; v>„ 
[0 0 2 0] 

rcD^tCV-l'X h/^T^S:^fflb:^ 1 3 9 4:^^^y h ^7 - ^ CD 7 - K^-ett. 2 
[0 0 2 1] 

01 OJCli, 3 y - K"e«mSt^;^AX^CfeV^TD S Lin k:;^^$:^mbfc 

-ett. 3y- K®ot,, N o d e 2j?)«3i#^|IS:#^-5:ii:3()'?-e^Sy - K (ro 

0 t ) -e^-S t^^-r-So N o d e 1 -BlXIN o d e 3 l^^lCjm*i^#<Z) 
it«)©Re q u e s t-^^R 1, R2 SriiMt'-S (010 (a) ) „ Node2 
jb^N odel*^^©Reques t M-^R 1 Sr^feJC^'ft bit "^--S Node 

1 \zni^XmmM^^7L^Z.}l^^^G V a n t-e-^GS ^rit^g-r-Sill^^lC. 
Re q u e s t #-^R 2 e)tlJ&V^3 i:^^-&S]fe«?)lCN ode 3 IC^ 
bTData prefi x##D 3 Srji^if -5 (S 1 0 (b) ) „ 

[0 0 2 2] 

Node2 7b^^(3DGran t -©^G 3 ^r^-fibitN odelttData pr 
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e f i xfS#D4 $:J^Mb> f-^^V h P 5 (Dj^^Sr^^-T-S (01 0 (c) ) „ 
Node 2ttNo d e 1 e> ®A>?r *y hP 5 Sr^M'^S i:. Node Z\ZM\^X 
A-^r^y h P 7 LT^j^-t-S (010 (d))„ Node2i:Node3 i:®!^ 
ilA^^V>^-^. Nodes -fy^A^^y h^^m-t^mzN o d e 3 «®EICR e q u 
e s t M-^R 2<Z)m:^J$:^fiLLT^^S;t«), /\°>5r»y hP7^Reques t -fl-^ 

R2 p>-r, jEmcmmijmTt^o 

[0 0 2 3] 

•^ti^tia)^ - K^®#^®^y i: »J*'501 1 lC^$tiTV>^<. ®1 1 (a) 
^mm-t^H. t.-r. no d e l*^Re que s t-fg-^Rl Nod 
e2l± Request 1 ^^^^t^hlN o d e 1 iZMLXG rant 

G 3 SrJUMf-So N o d e 1 \tG rant 3 ^r^^-T-S ilRequest 

m^Rl(Dmm^W±l^. Data p r e f 1 x#^D 4 $:3l|#-r-5o Dat 
a p r e f i X'(i-^D4 S:^#L:fcNo de2ttGran t ##G 3 (Dj^lM^: 
^?jhL, A>?r^y h^##aH/^ffifc*:S„ ;&J3, N o d e 2 *^^CDG r a n t -©-^ 
(On^ltN odeli:Node2 t(Dm(Dt^mBMWmizmt^L\^. Data 

p r e f i 7^m^B4ii;.j -\^m(D^m^mm^&.±<DM^^n-oxi3v. ^ 

mcj: yA>?r-/ h P 5 i:G r a n t M^G 3 V^So 
[0 0 24] 

rkiZ^ mil (b) S:#M^<£>i:, *TN o d e 3 A^R e q u e s t ##R 2 
SrjSI'BL, N o d e 2 5?)^D a t a p r e f i x#-^D 3 ^rst^ LT V^So Re 
q u e s t#-^R2 ^rj^l-BtfilCD at a prefi x-fi^D 3 -S^, 
No d e 3 liRe quest tlfcZl i: Sr^^ LT, R e q u e s 

t -fg^R 2 ^rStTtf -So m?, N o d e 2*>P>®7\°>r'y hA^Re q u e s t-fg 
-^R 2 i:«g^1±-riCjESlCA°^^y hfej5^?:fTe>lCttD a t a prefi x-fg-^ 
D3®;R$AV-F^am^raJ:y=b:Rv^i^:^ilJ&^feSo >^-KfS4. 5m<Dm^ 
iZ.it. li^j{i?J 50ns -r. Data prefi x-fg-^^^RS liM in. 14 0 

[0 0 2 5] 

-feiHS&^f-^^fc^^^SrD S Lin k7^^*^P> 8 B/1 0 Byn^y^^lF#^ 
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, -eiil^^r^^T^f A-^UT P (Unshielded Twisted Pa 

||3g-r-5Zli:3b'?nrig'e^-5 (P 1 3 9 4 b Draft Standard f 
or a High Performance Serial Bus (Su 
pplement) Draft 0. 17 April 2 3, 1 9 9 9 
M) o 

[0 0 2 6] 

hlt^m^^mt:^^lZD S L i n k^^$:^ML^;jf- h?:. ^^{^{iljK- h 
^jlll^lf-^^b^^lCS B/1 0 B>ro^y^i^#$:^ML;tjJ<- hSr^^o 
[0 0 2 7] 

01 2^C:^$tlTV^e:SlE{llJK- 3^C^StlTV^^„ jilMMtt 
[0 0 2 8] 

[^^aTbWSit L <!; e> f sfus] 

y<^Re que s t M#3()>^gj^l^cfJlC3^ . /1::^*^^l&f^$:®:i-t ^ ^M*^ 
Zl<Z)^^^COV^Tal 4 Sr^MbT^^-t-So 
[0 0 2 9] 

014 lCtt4 ^<DJ- FT'fll^$tl-5/■^X^C^V^T, R e q u e s t M'^*'^^ 
■V>ir;l/Sn-^>^d^*^^$4^TV^^„ Zl^-eiiN ode3i:Node4 (Omtt^^ 
^{|l^b$tlTVNS:ii:S:M^i--5o 014 (a) ttN o d e l *^^#«$:31#L. 
X7^^V h^mmh. mmzN o d e 4:itmmmmn(Dt:L&)(DRe quests 
^<Dmm-kmitkLr:i^m^MhX\^^. N o d e 2 liN o d e 3 KMLXDa t 
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a p r e f i x##^C^V^TN o d e 1 t(^^(D/t^y h^^^-t^a 
[0 0 3 0] 

014 (b) liN o d e 4*^D ata prefi xM-^^r^'fi L, R e q u 

=t^V^^^^Ctt, Nodes U/^^ v hfej^J^T^tC, j^^i^tpT^^ U T^f e> tl 
X^^^^lZ^-D-^Re q u e s t M# (J£tTGh ost Request 
S) ^^'^t"<5Zli:JC:&-2>o Ghost R e q u e s t ^r^'gLfeN o d e 3 
l±N o d e 2 lC>tvfbTR e q u e s t^^^^^-t^. 
[0 0 3 1] 

014 (c) itGh ost Reques t #^fC/^;^ LT N o d e 2il)^ 
Or a ntm^^xkmV. Node 4li^^L^No d e 1 b ®>'\'>5r hlZM 
bTA c KA^y h i&tS^f o N o d e 3 liR e quest 

«7^bfcri:tCcl: y^JK- ^*^e>®G ran t M#$:#o^^MT'#i|-rS ^ 
^;-5o ZlOil^N o d e 3 CD^3K- h^A c k7t>?r^y h*^MV^:fefc l/T=b, No 
d e 3ltm^^^miftm^M^X^rj:\,\t^l^^ Ac kA^r^y h^±^'©$4^3&v^„ 
^<Dt=.&), Nodeltt014 ( a ) Tj^M Lfc A>5r ^y h tC^tsff S A c k A>r 
hS:M'e^^<, Nodeli:Node 4 (Drai^jES^jl'fgJ^)^^?;^^ V>#-^*^ 

[0 0 3 2] 

Node3i:Node4 iC^a Lfc, M^' - K^C^M-i-®^ U t U A"^® 1 5 IZ 

o 

[0 0 3 3] 

l^0tC^V>T, N o d e 3)?)^N o d e 2*^^<7)/^°>^^^y h 2:^)21 -r-S^-^, No 
d e 3 CD^^tiRX : R e c e i V e^^^tCfe-So ^fc. Requesf^^?: 
jSI-fgbTVNSN o d e 4 (DV^MitA 1 ; Re q u e s t^MlZ^^. N o d e 3 

it/t^v hw^mmrWi. v^m^-mAo : i d i eizmn^-^^o ^om^^m 

jK- hCD^MSJ'ettRe q u e s t M^^^-fg bT ^M^A 1 : Re 

q u e s t lC^#$-fr-g>„ — N o d e 4 liN o d e 3 iCioT^jSl^nitD 
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ata prefi xm^^^m^^HRe q u e s t m^tt^Mm^ntz.:! 
m^VXRe q u e s t m^O)m.^^i^±h. X^ffiSrRX : Re c e i v e 

M-t^A c k/1>5r^y h^^i^-t^c AlrReques t ^/^MlCfeSN o d e 3 
l±3^3i<- h*>?>(3DG ran t ##S:#oTfe*;, rODt^MT'N ode 4>b^^CZ)A 

[0 0 3 4] 

2^^^attJtS2^S^,$:j!i?^t--5fe«)lC^$tlfet;®"^feoT, 1 3 9 4 
[0 0 3 5] 

rizm^vxm±^i'^^izMhx^mmif^r>( \^j]ymmx:^^z.ii^mumiz 

[0 03 6] 

ttfiHm^^^tt. ^mm(Dj~\^izM\^'r^j-\^t<Dm<D'{^'^Bmm 

o 

[0 0 3 7] 

-ffc^-^^^si-r -5 jii^#iai^ izn\,-f^ m^m:^mx $>-dx. t^jm±&. u >f -v e> 
(Dw^y hmm<Dmriz]^^hxm±&\y^^izMLx^m^i)^r>( \^jv^mx 
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^ s 3 i: #M i: -r ^ o 

[0 0 3 8] 

Y^izMiPit^ J - }^ii(Dm(Dmm.mmmmizmm-t^^mx&^:iii^mmtL-t 

-So 

[0 0 3 9] 

H-^SlCs^HIJ^T'tt, /\°>!r^y hmmcomr^m-tD a t a en d-^-^^r^m 

1 e##S:^^-r-5rillCJ: 7 - K^ISil*^«V^#'^lcmtlS G h o s t 
Re q u e s tm#$:jiBiT'r<5®'efe€>o ZltllCi:^, iEmiC/N°^r *y h ® 

S: s z: -e ^ s © -e s c 

[0 0 4 0] 

^?cic, :^nm(Dmm(ommiz^\>^xm'm^^mLxmm-t^o 

[0 04 1] 

mnt>i^mmiz^^m^mm^(Dmm(D-mm<Dm^^m-tzfu >y^mx&^ 

t/VTJVMmmmzt. i/UT;i/ • A^i/;i/^glI@Ig&3 i:, «#>fb[ilg&4 i:. d 

at a e n d^miaSS&5 i:. Child n o t i f y *femiSS& 6 i:. Par 
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ent n o t i f y=gimilI5&7 itj^y^8t. U ^ ^ 9 H^^/uVm^ 
[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 
[0 0 4 5] 
[0 0 4 6] 

Data e n di^miaS&5tt, Ji^ l/^^*^ ^ U T'feS 

dh^^fData e n dM-^'^^-SZlilSr^mL', Data e n d-®-^® 
in « 5: gg b 3t i i: S: ji ^ S m # S: ai ;^J f ^ o 
[0 0 4 7] 

Child notif y^ffiia{?&6 ti. ±f(LU^ ^tf^^(Dm^ti^C h i 1 d 
n o t i f y##"rfe<5z:i:S:^mL, Child n o t i £ y>^#®j||^g 
^ L it r ^ ^ it ^ -f S ^ # ffi ± i- S o 
[0 0 4 8] 

Parent notif y ^ffiIlIS!& 7 tt, m^^tM^^ (Dffi:*J'©#*^P a r 
ent n o t i f yfg#-e^S:ii:$:^ffiL, Parent notify® 
$:;^T b z: i: ^jl^-t S-®-^ 5: ffi^df S o 
[0 0 4 9] 

ij y it 8 i-i.. Child n o t i f y^aillIg&6 3()^?J(Z)M#^CJ; y 
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^mi¥^mt^h. Parent n o t i f y^mm^l tf'^CDm^KJ^iJ itj^ 
[0 0 5 0] 

•kl/^^Qlt. Data e n d^fUm^b ii^^om^lZj: ±&V^ ^iZM 
[0 0 5 1] 

i)^if^^mmzi5^^X. Data e n d^miHli?& 5 _hfily>f ^*^e>©'fl^ 
Tb^Data e n d ^^^e^S :i ^^ffi-T So Child notif 

yMffiiaj^6li, _h^lx>r-Y*^e>®##:^)^Ch i 1 d notify^#-r^S 
Clil^r^m-rSo ^LT, Parent n o t i f y ^milIS& 7 li, 
M^A^P a r e n t notif y ^^T^S 3 ^r^^m-TSo 
[0 0 5 2] 

5t7':7>^8tt, Child notif y^miaiS&6 *>^ai:d$tlS, ^fflb 
^$:^-t#^-ei&f^$:^^&L, Parent n o t i f y ^ffill|8& 7 jb^ 
©Parent notif y ##(D^M$:jj^T b7t3 i: $:^-rM#T'g&f^$:# 

1 eM#^^D a t a en d ^miaa& 5 A^ ©M-^^tK^Sj > <Z)'(ii{C J; oT 

[0 0 5 3] 

N o d e 3S:tJfN o d e 4<Z):RSlil/K— hlCli, ® 1 iC^^tlT V^Sd3l^^l 
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